Complement activation in early protocol kidney graft biopsies after living-donor transplantation.
To gain insight into complement activation in kidney grafts, we studied the deposition of components from all complement pathways in protocol biopsies from living-donor recipients that were taken 1 week (median 7 days) after transplantation. Graft protocol biopsies (n=37) were taken consecutively and stained for two-color immunofluorescence, with antibodies to C4d, C3, C1q, factor B, C6, terminal C5b-9 complement complex, mannose-binding lectin (MBL), and MBL-associated serine protease-1, combined with an endothelial marker. Light and electron microscopy were performed in all cases. Clinical acute rejection (AR), graft loss, and long-term kidney function were recorded. Baseline biopsies from 15 of the patients served as controls. Endothelial C4d deposition was demonstrated in peritubular capillaries in 11 of 37 cases (30%), of which 9 of 11 (82%) experienced clinical AR but only 6 of 11 (55%) experienced AR as defined by histopathologic criteria. Biopsies from three patients, two with early graft loss, showed diffuse global C4d in the glomerular endothelium with codeposition of C3 in all patients and MBL-associated serine protease-1 in one patient. Focal peritubular capillary C3 deposition was found in two additional C4d-positive cases with AR. No posttransplant deposition was demonstrated for the other components. Early diffuse C4d deposition in the kidney graft capillaries is closely related to acute humoral rejection, whereas focal staining may occur with mild AR or, rarely, without rejection. Codeposition of C3 indicates early AR with a higher risk of graft loss. In most cases, activation was limited to C4d, indicating efficient in situ regulation of complement activation.